The regulatory E2 proteins of human genital papillomaviruses are pro-apoptotic.
Cervical carcinomas are frequently associated with infection by human papillomaviruses (HPVs). These viruses encode two oncogenes E6 and E7, which promote cell proliferation and immortalization. The viral E2 protein represses transcription of the E6/E7 oncogenes and activates viral DNA replication together with the viral E1 helicase. The E2 protein is specifically inactivated in HPV18-associated carcinoma, suggesting that it may prevent carcinogenic progression. Indeed, E2 was shown to exhibit a strong anti-proliferative action when ectopically expressed in cervical carcinoma cells, as it induces both G1 cell cycle arrest and cell death by apoptosis. While the cell cycle arrest is due to E2-mediated transcriptional repression of the viral oncogenes, the induction of apoptosis appears to be an autonomous function of E2. The amino-terminal transactivation domain (TAD) of the E2 protein is required for its pro-apoptotic activity, but transcriptional transactivation is not involved. E2 induces apoptosis through the extrinsic pathway, involving the initiator caspase 8. In addition, E2 is cleaved by caspases during apoptosis, providing an example of an apoptotic inducer, which is itself a target for caspase cleavage. The cleaved E2 protein exhibits an enhanced apoptotic activity, suggesting that it may participate in an amplification loop. This article reviews our current knowledge of the pro-apoptotic activity of the oncogenic papillomavirus E2 proteins, and discusses the implications for the viral vegetative cycle.